Hormonal effects on mitochondrial respiration: potential role of endogenous lipolytic activities.
Hormonal effects on heart mitochondrial metabolism are investigated by comparing respiratory rates, Ca2+ uptake capacity, and lipolytic activities of mitochondria isolated from control rats to those of mitochondria isolated from thyroparathyroidectomized animals. Two biochemically and morphologically distinct populations of heart mitochondria are prepared--one derived from the region of the cell directly beneath the sarcolemma (subsarcolemmal mitochondria), the other originally between the myofibrils (interfibrillar mitochondria). Subsarcolemmal mitochondria isolated from normal rat cardiac tissue have both lower respiratory rates and Ca2+ uptake capacity than do interfibrillar mitochondria. However, when these mitochondrial populations are isolated from hearts from thyroparathyroidectomized rats, there is a selective increase in the maximal ability of the subsarcolemmal mitochondria to accumulate Ca2+, which is accompanied by a proportionate increase in their maximal respiratory rates. Neither Ca2+ uptake capacity nor respiratory rates are similarly increased in the interfibrillar mitochondria. Cytochrome contents and mitochondrial protein recoveries are not significantly changed in either of these mitochondrial preparations. The relationship between these selective increases in respiratory properties of the subsarcolemmal mitochondria to endogenous lipolytic activities is also investigated. It was previously demonstrated that, in the absence of Ca2+, both the rate and extent of formation of free fatty acids from endogenous phospholipids is greater in subsarcolemmal than interfibrillar mitochondria (J. W. Palmer et al. (1981) Arch. Biochem. Biophys. 211, 674-682). In this study it is shown that lipolysis is also more sustained in the subsarcolemmal mitochondria when Ca2+ is added. In the subsarcolemmal mitochondria isolated from thyroparathyroidectomized rats, however, the rates of release of stearic acid and oleic acid are reduced in both the presence and absence of Ca2+. In the presence of added Ca2+, the rate of release of arachidonic acid is also decreased compared to control subsarcolemmal mitochondria, suggesting that the expressed activity of Ca2+-activated phospholipase A2 is lower in those mitochondria isolated from the thyroparathyroidectomized animals, in which respiratory rates and Ca2+ uptake capacity are increased.